NEW MACROLIDE ANTIBIOTICS PRODUCED BY MUTANTS FROM STREPTOMYCES FRADIAE NRRL 2702
Sir:
During the course of a study of microbial transformation of macrolide antibiotics, as reported previously,',') we discovered 4"-Oacyltylosins which had great antimicrobial activity against macrolide-resistant Gram-positive bacteria and rnycoplasmas than tylosin itself. Therefore, a study was undertaken of macrolides produced by mutants of a tylosin-producing strain. In the present paper, we briefly report the isolation of new macrolide antibiotics which are different from tylosin in the mycinose moiety.
Spore suspensions of Streptomyces fradiae NRRL 2702 which produced tylosin were treated with N-methyl -N'-nitro -N-nitrosoguanidine. Mature spores of mutant strains which grew on ISP-2 medium were inoculated into 50 ml of culture medium (rape oil 6 %, dried yeast 3 %, yeast extract 0.1 %, K2HPO4 0.1 %, CaCO3 0.1 %, MgSO4 • 7H2O 0.1%) in a 500-ml Erlenmeyer flask and cultured for 6 days at 30°C on a rotary shaker. Macrolides in 1 ml of cultured broth were extracted with 1 ml of ethyl acetate, and 10ul of the extract was spotted on a TLC plate (silica gel 60F211 precoated, E. Merck, Darmstadt) and developed by a solvent system of acetonebenzene (2: 1, v/v). The TLC plate was airdried, dipped in 10 % H2SO4 and heated at 105°C for 15 minutes. Of about 12,000 colonies examined, 40 mutants lacked the ability to produce tylosin. Among these 40 mutants, the strain YO-10246 produced compound I (Rf 0.84); the strain YT-3927 compound II (Rf 0.37); the strain YO-9010 compound IIIa (Rf 0.23), Mb (Rf 0.31), HIc (Rf 0.26) and IIId (Rf 0.24); the strain YO-7625 compound IVa (Rf 0.03), IVb (Rf 0.23) and IVc (Rf 0.17); and other four strains desmycosin; the rest (32 strains) produced no macrolide related compounds.
I (800 mg) was isolated from cultured broth (2.5 liters) of the strain YO-10246 by extraction with toluene followed by silica gel column chromatography with chloroform. 11 (730 mg) was isolated from cultured broth (2.5 liters) of the In the 1H NMR spectra of II, IIIa,IIIb and IVa, the signals of aldehyde, olefin, N-dimethyl and C-12 methyl were observed, but the signals of two O-methyl groups which were characteristic for mycinose were not recognized. IIIb had an O-methyl signal. In the spectrum of II irradiation at the 2.75 ppm methine (H-14) multiplet led to the collapse of both the methyl doublet at 1.09 ppm and the olefinic doublet at 5.97 ppm to a singlet, indicating that II posses a methyl group at C-14. The spectrum of Ma was similar to that of II except for the signal at 3.69 ppm instead of 1.09 ppm in II, indicating CH2OH at C-14. The spectrum of IVa was more complicated than those of II and IIIa in the region of 3 -4 ppm, but the methine doublet at 4.52 ppm which was attributable to the anomeric proton of the third sugar was observed, as in the case of tylosin. The spectrum of IM showed an olefinic doublet at 5.41 ppm (H-3"'), an anomeric doublet of doublets at 5.41 ppm (H-1 "'), a ppm (H-5"') converted the doublet (H-6"') at 1.48 ppm to a singlet, resulting in the clear revelation of the long-range coupling (J=1.8 Hz) between the anomeric proton (H-1 "') and the olefinic proton (H-3"').
13C NMR data of II , IIIa, IIIb and IVa are summarized in Table 2 . The proton decoupled spectra showed that both II and IIIa consist of 38 carbon atoms, and Mb and IVa have 45 and 44 carbon atoms, respectively.
Compared with the spectrum of tylosin, significant differences were observed at C-23 and the mycinose moiety, while the aglycone, mycaminose and mycarose were the same. The spectrum of IIIa showed the lack of mycinose.
The signal of C-23 appeared at 62.4 ppm which was 6.8 ppm higher than that of tylosin. This up-field shift indicates the absence of the glycosidic linkage at the C-23 hydroxyl group5).
The spectra of IVa and Illb showed that the third sugars were attached to their C-23 hydroxyl groups.
In comparison with the mycinose moiety in tylosin, the up-field shifts of C-2"' (10.7 ppm) and C-3"' (9.9 ppm) were observed together with the lack of two 0-methyl carbons in the third sugar of IVa, suggesting the presence of hydroxyl groups at C-2"' and C-3"' instead of O-methyl groups of tylosin. In the spectrum of IIIb, seven carbons were recognized as the constituents of the third sugar and consisted of one anomeric, two ethylenic, one carbonyl, one methine and one methyl carbon.
One of the ethylenic carbons (150.5 ppm) showed a singlet and the other (113.1 ppm) a doublet in the off-resonance decoupled spectrum, indicating that the O-methyl group was attached to the ethylenic carbon (150.5 ppm).
As already described for proton NMR, a long range coupling was shown between protons at C-1"' and C-3"', and the O-methyl group at C-2"' was shown.
The methoxyenone functionality in the third sugar moiety of IIIb was also shown by a strong absorption at 1637 cm-1 in the IR spectrum.
UV absorption maximum based on the methoxyenone chromophore was not clearly shown, being overlapped with the absorption of dienone chromophore.
From these results, the chemical structure was 
